Noble gene transduction into pancreatic beta-cells by singularizing islet cells with low doses of recombinant adenoviral vector.
Adenovirus-mediated gene transduction into the intact islets has thus far been limited to the surface cells of islets. We evaluated the efficiency of gene delivery by singularization of islets, followed by self-reorganization into islet-like masses. Adenovirus-mediated gene transduction was performed on dispersed islet cells, obtained by two-step digestion of collagenase and ethylene glycol tetraacetic acid/dispase. Good self-reorganization of islet cells in culture was observed until 120 h in islet cells of a control group, a group with a multiplicity of infection (MOI) of 1, and a group with an MOI of 5, with their sizes of 66.7 +/-14.17, 64.0 +/- 15.14, and 60.8 +/- 23.71 microm, respectively. No significant difference in spontaneous reaggregation capability among the islet cell masses was noticed. However, fragmentation of the reaggregated islet mass was observed in the groups with an MOI of 10 and 50 at 72 and 48 h, respectively. The gene transduction rates at an MOI of 0.5, 1, and 5 into islet cells were 56.1 +/- 1.43, 97.6 +/- 0.92, and 100 +/- 0.00%, respectively. The insulin stimulation indices of the reaggregated islet mass at an MOI of 0.5 and 1 were preserved to the level of a nontransduced islet mass; those at an MOI greater than 5 were significantly low. Efficient adenovirus-mediated gene transduction into islet/beta-cells was achieved by adding a process of dispersion of islets into single cells prior to gene transduction without losing the characteristic ability of islet cells to form a functional islet mass in culture.